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The asymmetric unit of the diamine compound, 
Ci8H 14 F 3 N202S2, consists of two molecules; the C=C double 
bond has a Z configuration in the C 4 H 3 S— C=C— C(=0) — C 
segment. The -NH— CH 2 — CH 2 — NH chain adopts a twisted 
U-shape. The amino group is an intramolecular hydrogen- 
bond donor to the carbonyl group; the intramolecular 
hydrogen bond generates a six-membered ring. In both 
molecules, the thienyl rings are disordered over two positions; 
the occupancies of the major components are 0.817 (4) and 
0.778 (4) in one molecule and 0.960 (4) and 0.665 (4) in the 
other. One of the trifluoromethyl groups is disordered over 
two positions with the major component having 0.637 (8) 
occupancy. 

Related literature 

For the synthesis, see: Wang & Tong (1995). For related 
structures, see: Bresciani-Pahor et al. (1979); Haider et al. 
(1981). 
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Experimental 

Crystal data 

Ci 8 H 14 F 6 N 2 0 2 S 2 
M r = 468.43 
Orthorhombic, Pndl^ 
a = 20.4520 (4) A 
b = 12.5201 (2) A 
c = 15.8328 (2) A 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
r mi „ = 0.906, r mK = 0.936 

Refinement 

R[F 2 > 2a(F 2 )] = 0.046 

wR(F 2 ) = 0.122 

S = 1.05 

9198 reflections 

633 parameters 

242 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V= 4054.16 (11) A 
Z = 8 

Mo Ka radiation 
jtt = 0.33 mm -1 
T = 100 K 

0.30 x 0.25 x 0.20 mm 



40183 measured reflections 
9198 independent reflections 
8265 reflections with / > 2o(I) 
R iM = 0.037 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.61 e A~ 3 

Aa™ = -°- 59 e A ~ 3 

Absolute structure: Flack (1983), 

4340 Friedel pairs 
Flack parameter: 0.01 (7) 



D-H-A 




D — H 


H-A 


D- ■ A 


D-H-A 


Nl-Hln- ■ 


•Ol 


0.88 (1) 


2.03 (3) 


2.741 (3) 


138 (3) 


N2-H2n- ■ 


■02 


0.88 (1) 


2.01 (3) 


2.726 (3) 


138 (3) 


N3-H3n- ■ 


■03 


0.88 (1) 


1.93 (3) 


2.668 (3) 


140 (3) 


N4-H4n- ■ 


■04 


0.87 (1) 


1.96 (3) 


2.677 (3) 


139 (3) 



Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 



We thank King Abdulaziz University and the University of 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5326). 
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l,l,l-Trifluoro-4-(thiophen-2-yl)-4-[(2-{[4,4,4-trifluoro-3-oxo-l-(thiophen-2-yl)but-l-eii-l- 
yl]amino}ethyl)amino]but-3-en-2-one 

A. M. Asiri, A. O. Al-Youbi, H. M. Faidallah and S. W. Ng 
Comment 

Ethylenediamine generally condenses with aldehydes and ketones to yield Schiff bases, which are typically yellow com- 
pounds whose coloration arises from the azomethine linkage. For some 1,3-diketones (such as acetylacetone and benzoyl- 
methane), the diamine condenses with the carbony function of two ketone molecules. In the condensation product, the azo- 
methine double -bond isomerizes to result in the formation of a secondary amine, as noted in the diamine, 4-((2-((l-methyl-3- 
oxo-but-l-enyl)amino)ethyl)amino)pent-3-en-2-one (from the condensation of ethylenediamine with acetylacetone) (Bres- 
ciani-Pahor et ah, 1979) and the analogous amine from the condensation of ethylenediamine with benzoyacetone (Haider et 
ah, 1981). The product from the condensation with 2-theonyltrifluoroacetone was first reported in 1995, but the authors of 
the study assigned it as (ethanediyldinitrilo)bis[fluoro(thienyl)butanone as they considered it a Schiff-base-alicyclic type of 
crown ether (Wang & Tong, 1995). The compound is, in fact, is diamine (Scheme I). The asymmetric unit of the diamine, 
C16H14F3N2O1S2, consists of two molecules; the C-C double -bond is of a Z-configuration. In the C4H3S-C=C-C(=0)-C 
segment, the thienyl ring and acetyl fragment are approximately coplanar. The amino group is an intramolecular hydrogen- 
bond donor to the carbonyl group, and the hydrogen bond generates a six-membered ring (Table 1). In both molecules, 
their thienyl rings are each disordered over two positions; one trifluoromethyl group is also disordered (Fig. 1 and Fig. 2). 
Whereas similar diamines are centrosymmetric molecules with the inversion center in the middle of the ethane link, the 
present compound is not. The -NH-CH2-CH2-NH chain adopts a twisted (7-shape. 

Experimental 

Ethylenediamine (0.6 g, 10 mmol) and the 2-theonyltrifluoroacetone (2.2 g, 10 mmol) in benzene (50 ml) were heated in 
a Dean-Stark trap until no more water was collected (in about 2 h). The solvent was removed and the residue was treated 
with a little methanol. The solid that separated was recystallized from ethanol to yield light yellow crystals. 

Refinement 

Carbon- and nitrogen-bound H-atoms were placed in calculated positions [C-H 0.95-0.99 A; {7j S0 (H) 1.2C/ e q(C)] and were 
included in the refinement in the riding model approximation. The amino H-atoms were located in a difference Fourier map 
and were refined with a distance restraint of N-H 0.88±0.01 A; their temperature factors were tied by a factor of 1.5. 

All four thiophene rings are disordered over two positions in four of the five atoms; their oc-carbon atoms are ordered. The 
formal carbon-carbon single-bond distances were restrained to 1 .36 ± 0.01 A and the double-bond distances to 1.42±0.01 A 
wherease the carbon-sulfur distances bond distances were restrained to 1.71±0.01 A. All 1,3-related sulfur-carbon distances 
were restrained to within 0.01 A of each other. The thienyl rings are each restrained to lie on a plane. For the S1/C1/C2/C3/C4 
and Sl'/C2'/C3'/C4 disordered rings, the isotropic temperature factor of C3' was set to the equivalent anisotropic temperature 
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factor of SI; the SI atom was allowed to refine anisotropically. The isotropic temperature factors of the atoms of the minor 
components were similarly restrained to those the anisotropic temperature factors of the atoms of the major components. 

One of the trifluoromethyl groups is disordered over two positions. All carbon-fluoroine distances were restrained to 
within 0.01 A of each other. The six F-atoms were restrained to lie on a plane; their anisotropic temperature factors were 
tightly restrained to be nearly isotropic. emperature factors of the primed atoms were set to those of the umprimed ones. 

Some atoms (F5, F7, C3 and C29) displayed somewhat elongated ellipsoids, which may be a consequence of the large 
number of restraints. For the disordered thienyl rings, the S1-C4 and C3-C4 bond distances are show differences in the 
Hirshfeld test. 

Omitted from the refinement owing to bad disagreement was (1 1 -1). 



Figures 




Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of one of the two independent molecules of 
C16H14F3N2O1S2 at the 70% probability level; hydrogen atoms are drawn as spheres of arbit- 
rary radius. The disorder is not shown. 



Fig. 2. Thermal ellipsoid plot (Barbour, 2001) of second independent molecule of 
C16H14F3N2O1S2 at the 70% probability level; hydrogen atoms are drawn as spheres of arbit- 
rary radius. The disorder is not shown. 



1,1,1 -Trifluoro-4-(thiophen-2-yl)-4-[(2-{[4,4,4-trif luoro-3-oxo-1 -(thiophen-2- yl)but-1 -en-1 
yl]amino}ethyl)amino]but-3-en-2-one 



Crystal data 

Ci8Hi 4 F 6 N 2 02S2 
M,- = 468.43 
Orthorhombic, Pna2\ 
Hall symbol: P 2c -2n 
a = 20.4520 (4) A 
b= 12.5201 (2) A 
c= 15.8328 (2) A 
V= 4054.16 (11) A 3 
Z=8 



F(000) = 1904 

D x = 1.535 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 16458 reflections 

6 = 2.3-27.5° 

|i = 0.33 mm 1 

T= 100 K 

Block, light-yellow 

0.30 x 0.25 x 0.20 mm 



Data collection 
Agilent SuperNova Dual 



9198 independent reflections 
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diffractometer with an Atlas detector 
Radiation source: SuperNova (Mo) X-ray Source 
Mirror 

Detector resolution: 10.4041 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
r min = 0.906, r max = 0.936 
40183 measured reflections 

Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 2o(F 2 )] = 0.046 

wR(F 2 ) = 0.122 

S= 1.05 
9198 reflections 
633 parameters 
242 restraints 
Primary atom site location: structure-invariant direct 
methods 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TI- +ITJ 
u iso ' u eq 


Occ. (<1) 


SI 


0.81914(6) 


0.35483 (9) 


0.50113 (16) 


0.0299 (3) 


0.817 (4) 


C3' 


0.8183 (5) 


0.3618(12) 


0.4772 (9) 


0.030* 


0.183 (4) 


H3' 


0.8582 


0.4000 


0.4718 


0.036* 


0.183 (4) 


S2 


0.77950 (7) 


0.40257 (11) 


0.05479 (16) 


0.0309 (4) 


0.778 (4) 


C13' 


0.7645 (6) 


0.4026 (14) 


0.0719 (9) 


0.031* 


0.222 (4) 


H13' 


0.8073 


0.3795 


0.0575 


0.037* 


0.222 (4) 


S3 


0.52193 (5) 


0.51039 (8) 


0.63447 (16) 


0.0349 (3) 


0.960 (4) 


C21' 


0.5388 (9) 


0.502 (3) 


0.617 (4) 


0.035* 


0.040 (4) 


H21' 


0.4987 


0.4743 


0.6380 


0.042* 


0.040 (4) 


S4 


0.63026 (8) 


0.23117(13) 


0.98065 (17) 


0.0337 (4) 


0.665 (4) 


C31' 


0.6224 (5) 


0.2405 (11) 


0.9654 (7) 


0.034* 


0.335 (4) 


H31' 


0.6605 


0.2696 


0.9909 


0.040* 


0.335 (4) 


CI 


0.7728 (2) 


0.2583 (3) 


0.5476 (3) 


0.0292 (10) 


0.817 (4) 


HI 


0.7856 


0.2198 


0.5966 


0.035* 


0.817 (4) 


C2' 


0.8064 (7) 


0.2803 (13) 


0.5393 (9) 


0.029* 


0.183 (4) 


H2' 


0.8371 


0.2574 


0.5805 


0.035* 


0.183 (4) 


C2 


0.71492 (19) 


0.2427 (3) 


0.5062 (3) 


0.0273 (9) 


0.817 (4) 


H2 


0.6831 


0.1907 


0.5210 


0.033* 


0.817 (4) 


cr 


0.7452 (8) 


0.2410 (12) 


0.5305 (9) 


0.027* 


0.183 (4) 



8265 reflections with I > 20(7) 
R mt = 0.037 

Qmax ~~ 27.6°, 9min ~~ 2.3° 

h = -26^24 
* = -16->15 
/= -20^20 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[a 2 (F 2 ) + (0.0629P) 2 + 2.3648P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.61 e A~ 3 

Ap min = -0.59eA- 3 

Absolute structure: Flack (1983), 4340 Friedel pairs 
Flack parameter: 0.01 (7) 
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1 "71 A /A\ 
-1 /3.U (V) 


pi 11 cll P 1 /I CO 

Cll — 52 — C14 — 52 


1 T (C\\ 

-1.2 (y) 


P11 CO PI/1 pi 1 

CI 1 — 52 — C14 — C13 


1 A ( A\ 

-1.0 (4) 


P11 CO PI/1 P 1 C 

CI 1 — 52 — C14 — CO 


1 "7/1 "7 

1 /4. / (3) 


P11 CO PI/1 coi 

Cll — 52 — C 1 4 — 52 


3.4 (4) 


P1PI MO PIC PU 

CIO — JN2 — CO — CI 6 


1 £A t 

-loy.z (3) 


P1A MO P1C P 1 /I 

CIO — JN2 — CO — C14 


1 1 T SC\ 

11.3 (5) 


pill p| 1 pi c MO 

CI 3 — C14 — CO — JN2 


/II n /i i \ 

4i. y (ii) 


P10 PU pi c MO 

C 1 3 — C 1 4 — C 1 5 — JN 2 


1 A o n //i \ 
— 142. y (4) 


CO' P 1 /I PK MO 

52 — C14 — CO — JN2 


— 140.0 (4 ) 


CO P1/I pic "K TO 

52 — C 1 4 — C 1 5 — JN 2 


A O O //I "l 

42.2 (4) 


C13'— C14— C15— C16 


-137.6(11) 


C13— C14— C15— C16 


37.6 (5) 


S2'— C14— C15— C16 


33. y (4) 


S2— CI 4— CI 5— C16 


-137.3 (3) 


N2— CI 5— CI 6— CI 7 


3.2 (5) 



POO' C/1' POO C/1 

C2y — 54 — C32 — 54 


-1.7 (5) 


pon c/i poo pii 
C2y — 54 C32 — C3 1 


1 A (H\ 

1 .0 (7) 


pon C/i poo poo 
C2y — 54 C32 — C33 


1 *7C 0 ( A\ 
1 /J.O (4) 


pon c/i poo c/i' 
C2y — 54 C32 — 54 


1 & f A\ 

1.6 (4) 


POO M/1 POO po A 

C2o — JN4 — C33 — C34 


-loo. 3 (3) 


POO M/1 POO POO 

C28 — JN4 — C33 — C32 


11 1 fA\ 

13.1 (4) 


PO 1 ' POO POO M/1 

C31 — C32 — C33 — JN4 


ZA *7 /"7\ 

54.7 (7) 


poi poo poo M/i 
C31 — C32 — C33 — JN4 




C/1' POO POO M/1 

54 — C32 — C33 — JN4 


1 TA A (A \ 

— Izy.y (4) 


C/1 POO POO M/1 

54 C32 — C33 — JN4 


Do.o (4) 


PO 1 ' POO POO PO A 

C31 — C32 — C33 — C34 


-1Z3.V (o) 


PO 1 POO POO PO/1 

C31 — C32 — C33 — C34 


ci A /A\ 

M.y (y) 


C/1' POO POO PO/1 

54 — C32 — C33 — C34 


f 1 c /c\ 

J 1. J p) 


C/1 POO POO PO/1 

54 C32 — C33 — C34 


— 1ZZ.1 (3) 


M/1 POO PO/1 PO C 

IN 4 — C33 — C34 C35 


3.6 (5) 


POO POO PO/1 POC 

C32 — C33 — C34 — C35 


— 1 / /.o (3) 


POO PO/1 POC PI/1 

C33 — C34 — C35 — U4 


-2.6 (5) 


POO PO/1 POC pi/ 

C33 — C34 — C35 — C3o 


1 TO O /O \ 

1 1 1 .1 (3) 


pi/i poc po/; it 1 n 

04 — C35 — C36 — F 10 


/I /I C //I \ 

—44.5 (4) 


C34— C35— C36— F10 


135.7 (3) 


04— C35— C36— Fll 


75.8 (4) 


C34— C35— C36— Fll 


-104.0 (4) 


04— C35— C36— F12 


-163.5 (3) 


C34— C35— C36— F12 


16.6(5) 



Hydrogen-bond geometry (A, °) 



D—H-A 
Nl— Hln-Ol 
N2— H2n-02 
N3— H3n-03 
N4— H4n-04 



D — H 

0.88(1) 
0.88(1) 
0.88(1) 
0.87(1) 



h-a 

2.03 (3) 
2.01 (3) 
1.93 (3) 
1.96(3) 



D-A 
2.741 (3) 
2.726 (3) 
2.668 (3) 
2.677 (3) 



D—H-A 
138 (3) 

138 (3) 
140 (3) 

139 (3) 
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